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©  Process  for  production  of  anthracycline  compound  R20X2. 

©  An  anthracycline  compound,  R20X2,  of  the  following  for- 
mula  (II)  is  produced  by  e  process  which  comprises  subject- 
ing  an  anthracycline  compound,  R20X3,  of  the  following  for- 
mula  (I)  or  a  salt  thereof  to  reaction  in  the  co-presence  of  (1) 
acetone  and/or  dimethylformamide  and  (2)  an  aqueous  sol- 
ution  containing  ammonium  ion  and/or  trialkylamine. 
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The  anthracycline  compound,  R20X2,  can  be  produced 
not  only  by  the  cultivation  of  actinomycetes  but  also,  in  accor- 
dance  with  the  process  as  shown  above,  by  chemical  conver- 
sion  of  the  anthracycline  compound,  R20X3,  in  a  high  yield. 
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PROCESS  FOR  PRODDCTION  OF  ANTHRACYCLINE  COMPOUND  R20X2 

BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e B   t o   a  p r o c e s s   f o r  

5  p r o d u c i n g   an  a n t h r a c y c l i n e   c o m p o u n d ,   R20X2  ( 1 3 - d e o x o - l O -  

h y d r o x y c a r m i n o m y c i n ,   h e r e i n a f t e r   r e f e r r e d   to   aB  R 2 0 X 2 ) *  

w h i c h   i s   u s e f u l   as  an  a n t i t u m o r   a n t i b i o t i c .  

We  h a v e   a l r e a d y   f o u n d   R20X2  in   t h e   c u l t u r e   b r o t h   o f  

a c t i n o m y c e t e s   and  a p p l i e d   f o r   p a t e n t s   ( J a p a n e s e   P a t e n t  

LO  L a i d - o p e n   Pub .   Nos .   3 3 1 9 4 / 1 9 8 6   and   7 6 4 9 8 / 1 9 8 6 ) .   In  b o t h  

p a t e n t   a p p l i c a t i o n s ,   R20X2  was  i s o l a t e d   f r o m   t h e   c u l t u r e  

b r o t h   of  a  m i c r o o r g a n i s m .   W h i l e   m e t h o d s   b a s e d   on  t h e  

c u l t i v a t i o n   of  m i c r o o r g a n i s m s   a r e   p e r   se  u s e f u l ,   a  m o r e  

e f f i c i e n t   m e t h o d ,   i f   d e v e l o p e d ,   w o u l d   be  a d v a n t a g e o u s   a s  

15  a  m a t t e r   of   c o u r s e .  

One  of   t he   c o - i n v e n t o r s   of   t h e   p r e s e n t   i n v e n t i o n   h a s  

a l s o   f o u n d   in  t h e   c u l t u r e   b r o t h   of   a c t i n o m y c e t e s   a n  

a n t h r a c y c l i n e   c o m p o u n d ,   R20X3  ( 1 3 - d e o x o - 1 0 -  

h y d r o x y c a r b o n y l c a r m i n o m y c i n ,   h e r e i n a f t e r   r e f e r r e d   to   a s  

20  R 2 0 X 3 ) ,   w h i c h   can   be  a  s t a r t i n g   c o m p o u n d   f o r   t he   R20X2  o f  

t h e   p r e s e n t   i n v e n t i o n ,   and  a g a i n   a p p l i e d   f o r   a  p a t e n t  

( J a p a n e s e   P a t e n t   L a i d - O p e n   P u b .   No.  8 3 0 0 / 1 9 8 5 )   . 

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p r o c e s s   f o r  

25  p r o d u c i n g   R20X2  more   e f f i c i e n t l y .  

More  p a r t i c u l a r l y ,   t h e   p r o c e s s   f o r   p r o d u c i n g   t h e  

a n t h r a c y c l i n e   c o m p o u n d ,   R20X2,   of  t h e   f o l l o w i n g   f o r m u l a  

( I I )   a c c o r d i n g   to   t h i s   i n v e n t i o n   c o m p r i s e s   s u b j e c t i n g   t h e  

a n t h r a c y c l i n e   c o m p o u n d ,   R20X3,   of  t h e   f o l l o w i n g   f o r m u l a  

30  ( I )   or  a  s a l t   t h e r e o f   to   r e a c t i o n   in   t h e   c o - p r e s e n c e   o f  

(1)   a c e t o n e   a n d / o r   d i m e t h y l f o r m a m i d e   and   (2)  an  a q u e o u s  

s o l u t i o n   c o n t a i n i n g   ammonium  i o n   a n d / o r   t r i a l k y l a m i n e .  

3 5  
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U 

rot   o n l y   by  t h e   c u l t i v a t i o n   of   a c t i n o m y c e t e s   b u t   a l s o ,   i n  

T   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   by  c h e m i c a l  
a c c o r d a n c e   w i t h   t n e   

T h  
i n v e r s i o n   o£  t h e   a n t h r a c y c l i n e   c o m p o u n d .   R 2 0 X 3 .  
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c h e m i c a l   c o n v e r s i o n   of   t h e   R20X3  in   t h i s   c a s e   can   b e  

c a r r i e d   o u t   v e r y   r e a d i l y   w i t h   r e s p e c t   t o   t h e   s p e c i e s   o f  

r e a g e n t s   as   w e l l   as   t h e   r e a c t i o n   c o n d i t i o n s   w h i l e  

e n s u r i n g   a  g o o d   y i e l d ,   and  t h e   s t a r t i n g   c o m p o u n d   R 2 0 X 3  

5  c a n   be  o b t a i n e d   by  a  s i m p l e   m i c r o b i o l o g i c a l   m e t h o d .   F o r  

t h e s e   r e a s o n s ,   i t   can   be  s a i d   t h a t   t h e   R20X2  h a s   b e e n  

made   more   r e a d i l y   a v a i l a b l e .  

DETAILED  DESCRIPTION  OF  THE  I N V E N T I O N  

R 2 0 X 3  

10  The  R20X3  u s e d   in   t h e   p r e s e n t   i n v e n t i o n   i s   a  k n o w n  

s u b s t a n c e   and  can   be  p r o d u c e d   by  t h e   m e t h o d   d e s c r i b e d   i n  

J a p a n e s e   P a t e n t   L a i d - O p e n   Pub .   No.  8 3 0 0 / 1 9 8 5   m e n t i o n e d  

p r e v i o u s l y .  

S a l t s   of  t h e   R20X3  i n c l u d e   a c i d   a d d i t i o n   s a l t s   a n d  

15  a l k a l i   s a l t s .   S p e c i f i c   e x a m p l e s   of  t h e   f o r m e r   s a l t s   a r e  

i n o r g a n i c   a c i d   s a l t s   w i t h   h y d r o c h l o r i c   a c i d ,   s u l f u r i c  

a c i d ,   and   p h o s p h o r i c   a c i d   and  o r g a n i c   a c i d   s a l t s   w i t h  

' a c e t i c   a c i d ,   l a c t i c   a c i d ,   p r o p i o n i c   a c i d ,   m a l e i c   a c i d ,  

o l e i c   a c i d ,   p a l m i t i c   a c i d ,   c i t r i c   a c i d ,   s u c c i n i c   a c i d ,  

20  t a r t a r i c   a c i d ,   f u m a r i c   a c i d ,   g l u t a m i c   a c i d ,   p a n t o t h e n i c  

a c i d ,   and   l a u r y l   s u l f o n a t e ,   w h i l e   e x a m p l e s   of   t h e   l a t t e r  

s a l t s   a r e   a l k a l i   s a l t s   s u c h   as  s o d i u m ,   p o t t a s i u m   a n d  

c a l c i u m .  

R e a c t i o n   C o n d i t i o n s  

25  In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   R20X2  i s   p r o d u c e d   b y  

s u b j e c t i n g   t h e   R20X3  or  a  s a l t   t h e r e o f   t o   r e a c t i o n   in  t h e  

c o - p r e s e n c e   of  (1)  a c e t o n e   a n d / o r   d i m e t h y l f o r m a m i d e   a n d  

(2)   an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   ammonium  i o n   a n d / o r  

t r i a l k y l a m i n e ,   and  t h e   p a r t i c u l a r   r e a c t i o n   c o n d i t i o n s  

30  r e q u i r e d   a r e   as  f o l l o w s .  

The  m e t h o d   of  b r i n g i n g   t h e   a b o v e   m e n t i o n e d  

c o m p o n e n t s   i n t o   c o - p r e s e n c e   i s   no t   p a r t i c u l a r l y   l i m i t e d ,  

and   any   m e t h o d   s u i t a b l e   f o r   t h e   p u r p o s e   can   be  e m p l o y e d .  

For   e x a m p l e ,   t h e   R20X3  i s   d i s s o l v e d   in   an  a q u e o u s  

35  s o l u t i o n   c o n t a i n i n g   ammonium  i on   a n d / o r   t r i a l k y l a m i n e ,  

and   a c e t o n e   a n d / o r   d i m e t h y l f o r m a m i d e   may  be  a d d e d  



h e r e t o .   P r e r e r a D i y   ,  c n e   t e a c u u u   f y b i c m   *o  «  

o m o g e n e o u s   s o l u t i o n .  

The  q u a n t i t i e s   of   t h e   r e s p e c t i v e   c o m p o n e n t s   u s e d   a r e  

o t   c r i t i c a l   and   c an   be  s e l e c t e d   s u i t a b l y .   For   r e a c t i o n  

f f i c i e n c y ,   h o w e v e r ,   t h e   f o l l o w i n g   c o n d i t i o n s   a r e  

e n e r a l l y   p r e f e r r e d .  

(1)  The  R20X3  or   a  s a l t   t h e r e o f   i s   u s e d   in   s u c h   a  

u a n t i t y   t h a t   t h e   s ame   c an   be  d i s s o l v e d   in   an  a q u e o u s  

o l u t i o n   c o n t a i n i n g   a m m o n i u m   i o n   a n d / o r   t r i a l k y l a m i n e .  

( 2 )   10  m o l s   o r   m o r e   a m m o n i u m   i o n   a n d / o r  

r i a l k y l a m i n e   a r e / i s   u s e d   p e r   mol  of  t h e   R20X3  or  a  s a l t  

: h e r e o f   . 

( 3 )   2  t o   1 0 0   v o l u m e s   o f   a c e t o n e   a n d / o r  

l i m e t h y l f o r m a m i d e   a r e / i s   u s e d   p e r   v o l u m e   of   an  a q u e o u s  

s o l u t i o n   c o n t a i n i n g   a m m o n i u m   i o n   a n d / o r   t r i a l k y l a m i n e .  

For  t h e   s o u r c e   of   ammonium  i o n ,   a q u e o u s   a m m o n i a   o r  

ammonium  s a l t s   s u c h   a s   a m m o n i u m   c h l o r i d e ,   a m m o n i u m  

c a r b o n a t e ,   and  a m m o n i u m   a c e t a t e   c a n   be  u s e d .   For   t h e  

b r i a l k y l a m i n e ,   t r i - l o w e r   a l k y l a m i n e   s u c h   a s  

b r i m e t h y l a m i n e ,   t r i e t h y l a m i n e ,   d i i s o p r o p y l e t h y l a m i n e   , 

t r i p r o p y l a m i n e ,   a n d   t r   i b u t y l a m i n e   c a n   be  u s e d  

p a r t i c u l a r l y   p r e f e r a b l y .   T h e s e   
°  

a r e   j u s t   t y p i c a l  

e x a m p l e s ,   and  a n y   o t h e r   c o m p o u n d s   s u i t a b l e   f o r   t h e  

p u r p o s e   can   be  e m p l o y e d .  

A  s u i t a b l e   r e a c t i o n   t e m p e r a t u r e   i s   in   t h e   r a n g e   o f  

f r o m   t h e   s o l i d i f y i n g   p o i n t   t o   t h e ^   b o i l i n g   p o i n t   of  t h e  

r e a c t i o n   s y s t e m ,   a  t e m p e r a t u r e   a r o u n d   room  t e m p e r a t u r e  

(0°C  -  30°C)   b e i n g   p a r t i c u l a r l y   s u i t a b l e .  

Under   t he   a b o v e   s t a t e d   r e a c t i o n   c o n d i t i o n s ,   t h e  

r e a c t i o n   of  c o n v e r t i n g   t h e   h y d r o x y c a r b o n y l   g r o u p   in  t h e  

R20X3  i n t o   t he   h y d r o x y l   g r o u p   c an   be  t e r m i n a t e d   w i t h i n  

s e v e r a l   m i n u t e s   to   s e v e r a l   d a y s .  

The  r e a c t i o n   m i x t u r e   o b t a i n e d   by  t h e   m e t h o d   of  t h e  

p r e s e n t   i n v e n t i o n   c an   be  p u r i f i e d   to   i s o l a t e   a  d e s i r e d  

c o m p o u n d ,   R20X2,   by  a  known  p u r i f i c a t i o n   p r o c e d u r e  

e m p l o y e d   in  t h e   p r e p a r a t i o n   o f   a n t h r a c y c l i n e ,   f o r  

e x a m p l e ,   c h r o m a t o g r a p h y   u s i n g   s i l i c a   g e l .  
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The  r e a c t i o n   a c c o r d i n g   to   t h i s   i n v e n t i o n   e n s u r e s   a n  

i n c r e a s e d   y i e l d   when  i t   i s   c a r r i e d   o u t   in   t h e   c o p r e s e n c e  

of  m o l e c u l a r   o x y g e n   and   t h e r e f o r e   i s   p a r t i c u l a r l y  

p r e f e r a b l y   p e r f o r m e d   u n d e r   a e r a t i o n .  

5.  T h i s   r e a c t i o n   i s   d e s i r a b l y   c a r r i e d   o u t   w i t h   a l l   t h e  

r e a c t a n t s   i n   s o l u t i o n   s t a t e   as   h a s   b e e n   i n d i c a t e d  

h e r e i n b e f o r e .   I t   i s   a l s o   p o s s i b l e ,   h o w e v e r ,   t o   c a u s e   a  

s u i t a b l e   c o l u m n   t o   a d s o r b   t h e   s t a r t i n g   c o m p o u n d   R20X3  a n d  

to   t r e a t   t h e   c o l u m n   w i t h   a c e t o n e   a n d / o r   d i m e t h y l f o r m a m i d e  

10  and   a q u e o u s   a m m o n i a   a n d / o r   t r i a l k y l a m i n e   as   e l u e n t s   t o  

e l u t e   t h e   R20X3  as   R20X2.   T h i s   e m b o d i m e n t   i s   a l s o  

i n c l u d e d   in   t h e   p r e s e n t   i n v e n t i o n .  

E x a m p l e   1  

100  mg  of   R20X3  was  d i s s o l v e d   in  3  ml  of   2 . 8 %  

15  a q u e o u s   a m m o n i a .   15  ml  of  a c e t o n e   was  a d d e d   to   t h e  

s o l u t i o n ,   a n d   t h e   m i x t u r e   was  l e f t   s t a n d i n g   a t   r o o m  

t e m p e r a t u r e   ( 2 0 ° C )   f o r   one  h o u r .   The  r e s u l t a n t   m i x t u r e  

was  c o n c e n t r a t e d   t o   d r y n e s s   and  s u b j e c t e d   to   s i l i c a   g e l  

c o l u m n   c h r o m a t o g r a p h y   by  u s i n g   a  1 0 : 1   c h l o r o f o r m - m e t h a n o l  

20  s y s t e m   t o   o b t a i n   4 7 . 4   mg  of   R20X2.   In  t h i s   E x a m p l e ,   t h e  

s t a r t i n g   c o m p o u n d   R20X3  had  been   p r e p a r e d   in   a c c o r d a n c e  

w i t h   t h e   m e t h o d   d e s c r i b e d   in  J a p a n e s e   P a t e n t   L a i d - O p e n  

P u b .   No.  8 3 0 0 / 1 9 8 5   ( s i m i l a r l y   as  in   E x a m p l e s   2  and   3 ) .  

E x a m p l e   2 

25  100  mg  of   R20X3  was  d i s s o l v e d   in   3  ml  of  a  

t r i e t h y l a m i n e   s o l u t i o n ,   and  to   t h i s   s o l u t i o n   was  a d d e d   1 5  

ml  of   d i m e t h y l f o r m a m i d e .   The  r e s u l t a n t   s o l u t i o n   was  l e f t  

s t a n d i n g   a t   room  t e m p e r a t u r e   ( 2 0 ° C )   f o r   one  h o u r .   T h e  

r e a c t i o n   s o l u t i o n   was  c o n c e n t r a t e d   to   d r y n e s s   a n d  

30  s u b j e c t e d   t o   s i l i c a   g e l   c o l u m n   c h r o m a t o g r a p h y   by  u s i n g   a  

1 0 : 1   c h l o r o f o r m - m e t h a n o l   s y s t e m   to   o b t a i n   4 6 . 0   mg  o f  

R 2 0 X 2 .  

E x a m p l e   3 

100  mg  of   R20X3  was  d i s s o l v e d   in  3  ml  of  2 . 8 %  

35  a q u e o u s   s o l u t i o n   of  ammonium  c a r b o n a t e ,   and  to   t h i s  

s o l u t i o n   was  a d d e d   15  ml  of  a c e t o n e   '.  5Th:ef  r e s u l t a n t  

s o l u t i o n   was  l e f t   s t a n d i n g   a t   room  t e m p e r a t u r e   ( 2 0 ° C )   f o r  



one   h o u r .   The  r e a c t i o n   s o l u t i o n   was  c o n c e n t r a t e d   t o  

d r y n e s s   and   s u b j e c t e d   t o   s i l i c a   g e l   c o l u m n   c h r o m a t o g r a p h y  

by  u s i n g   a  1 0 : 1   c h l o r o f o r m - m e t h a n o l   s y s t e m   to   o b t a i n   5 2 . 8  

mg  of   R 2 0 X 2 .  

f c x a m p l e   4 

(1)   P r e p a r a t i o n   of   c u l t u r e   f l u i d   c o n t a i n i n g   R 2 0 X 3  

The  c u l t u r e   f l u i d   was  p r e p a r e d   f r o m   s t r a i n   R20  (FERM 

B P - 9 4 5   (FERM  P - 7 1 3 8 ) )   i n   t h e   f o l l o w i n g   m a n n e r ,  

(a )   I n o c u l u m   P r e p a r a t i o n  

The  c u l t u r e   m e d i u m   u s e d   was  p r e p a r e d   by  d i s s o l v i n g  

t h e   f o l l o w i n g   i n g r e d i e n t s   in   1  l i t r e   of  w a t e r   a n d  

a d j u s t i n g   t h e   pH  of  t h e   s o l u t i o n   to   7 . 2 .  

P o l y p e p t o n e   1 *  

M o l a s s e s   1% 

j  Mea t   e x t r a c t   1% 

100  ml  of  t h e   m e d i u m   t h u s   p r e p a r e d   was  s t e r i l i z e d   i n  

a  s o p - m i   E r l e n m e y e r   f l a s k   a n d   i n o c u l a t e d   w i t h   a  l o o p f u l  

of  s p o r e s   c o l l e c t e d   f r o m   a  s l a n t   c u l t u r e   of  s t r a i n   R 2 0 .  

The  i n o c u l a t e d   m e d i u m   was  s u b j e c t e d   to   s h a k e   c u l t u r e   f o r  

0  5  d a y s   a t   27°C  on  a  r o t a r y   s h a k e r   (200  r . p . m . )   to   p r e p a r e  

an  i n o c u l u m .  

(b)   C u l t i v a t i o n  

A  f e r m e n t a t i o n   m e d i u m   was  p r e p a r e d   by  d i s s o l v i n g   t h e  

f o l l o w i n g   i n g r e d i e n t s   in   1  l i t r e   of  w a t e r   and  a d j u s t i n g  

>S  t h e   pH  of   t h e   r e s u l t a n t   s o l u t i o n   to   6 . 5 .  

0 . 5 %  

C o r n   s t e e p   l i q u o r   1 . 5 %  

S o y b e a n   m e a l   1 . 5 %  

M a l t o s e   4 - 0 %  

10  Dry  y e a s t   ° - 2 %  

C a l c i u m   c a r b o n a t e   0 . 4 %  

( p r e c i p i t a t e d )  

in  a  5 0 - *   j a r   f e r m e n t e r ,   and   3  v i a l s   of   t h e   i n o c u l u m s  

35  p r e p a r e d   as  d e s c r i b e d   a b o v e   w e r e   a d d e d   to   t h e   s t e r i l i z e d  

m e d i u m .   F e r m e n t a t i o n   was  c a r r i e d   o u t   f o r   7  d a y s   a t   2 7 ° C  

a t   1  v . v . m .   and   200  r . p . m .  
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(c )   T r e a t m e n t   of   R 2 0 X 3  

The  f e r m e n t e d   mash   was  a d j u s t e d   t o   pH  10  a n d  

f i l t e r e d   to   s e p a r a t e   c e l l s   f r o m   t h e   f i l t r a t e .   T h e  

f i l t r a t e   was  a d j u s t e d   to   pH  2,  and   t h e   p r e c i p i t a t e   f o r m e d  

5  was  s u b j e c t e d   t o   c e n t r i f   u g a t i o n .   The  p r e c i p i t a t e  

f r a c t i o n   was  d r i e d   to   o b t a i n   7 .9   g  of   c r u d e   R2QX3  p o w d e r .  

7 . 9   g  of   t h e   c r u d e   R20X3  p o w d e r   o b t a i n e d   b y  

c e n t r i f   u g a t i o n   was  d i s s o l v e d   in   1  l i t r e   of   2.8%  a q u e o u s  

a m m o n i a ,   and   5  l i t r e s   of  a c e t o n e   was  a d d e d   t h e r e t o .   T h e  

10  r e s u l t i n g   s o l u t i o n   was  l e f t   s t a n d i n g   a t   room  t e m p e r a t u r e  

f o r   2  h o u r s   and   t h e n   c o n c e n t r a t e d .  

The  r e s i d u e   f rom  t h e   c o n c e n t r a t i o n   was  e x t r a c t e d  

t h r e e   t i m e s   w i t h   a  1 0 : 1   c h l o r o f o r m - m e t h a n o l   s o l v e n t  

m i x t u r e .   The  c h l o r o f o r m - m e t h a n o l   l a y e r   was  d e h y d r a t e d  

15  w i t h   s o d i u m   s u l f a t e   a n h y d r i d e   and  t h e n   c o n c e n t r a t e d .   T h e  

p r o d u c t   o b t a i n e d   was  s u b j e c t e d   to   s i l i c a   g e l   c o l u m n  

c h r o m a t o g r a p h y   by  u s i n g   a  1 0 : 1   c h l o r o f o r m - m e t h a n o l   s y s t e m  

to  o b t a i n   0 . 7 5   g  of  R 2 0 X 2 .  

R20X3  w h i c h   r e m a i n e d   d i s s o l v e d   in   t h e   s u p e r n a t a n t  

20  f o r m e d   w h e n   t h e   f e r m e n t e d   m a s h   was  s u b j e c t e d   t o  

c e n t r i f u g a t i o n ,   on  t h e   o t h e r   h a n d ,   .  was  a d s o r b e d   o n t o   a  

r e s i n   " D i a i o n   HP20"  ( s u p p l i e d   by  M i t s u b i s h i   K a s e i   K . K . ,  

J a p a n ) .   The  R20X3  t h u s   a d s o r b e d   was  w a s h e d   w i t h   w a t e r  

.  and   -  e l u t e d   w i t h   a  2.8%  a q u e o u s   a m m o n i a - a c e t o n e   ( 1 : 5 )  

25  s o l u t i o n   m i x t u r e   ( w h i c h   c o r r e s p o n d s   to   a  r e a c t a n t   m i x t u r e  

in  t h e   p r e s e n t   i n v e n t i o n )   .  The  c o l o r e d   e l u a t e   w a s  

c o n c e n t r a t e d ,   and   t h e   r e s i d u e   f r o m   t h e   c o n c e n t r a t i o n   w a s  

n e u t r a l i z e d   w i t h   IN  h y d r o c h l o r i c   a c i d   and  e x t r a c t e d   t h r e e  

t i m e s   w i t h   a  1 0 : 1   c h l o r o f o r m - m e t h a n o l   s o l v e n t   m i x t u r e .  

30  The  c h l o r o f o r m - m e t h a n o l   l a y e r   was  d e h y d r a t e d   w i t h   s o d i u m  

s u l f a t e   a n h y d r i d e   and  t h e n   c o n c e n t r a t e d   to   d r y n e s s .   T h e  

p r o d u c t   o b t a i n e d   was  s u b j e c t e d   to  s i l i c a   g e l   c o l u m n  

c h r o m a t o g r a p h y   by  u s i n g   a  1 0 : 1   c h l o r o f o r m - m e t h a n o l   s y s t e m  

to  o b t a i n   1 . 3 5   g  of  R 2 0 X 2 .  

35  



A  p r o c e s s   f o r   p r o d u c i n g   an  a n t h r a c y c l i n e  

. p o u n d ,   R 2 0 X 2 ,   of   t h e   f o l l o w i n g   f o r m u l a   ( I I ) ,   w h i c h  

a r i s e s   s u b j e c t i n g   an  a n t h r a c y c l i n e   c o m p o u n d ,   R20X3 ,   o f  

/ f o l l o w i n g   f o r m u l a   ( I )   or  a  s a l t   t h e r e o f   t o   r e a c t i o n  

t h e   c o - p r e s e n c e   of  (1)  a c e t o n e   a n d / o r  

^ e t h y l f o r m a m i d e   and   (2)   an  a q u e o u s   s o l u t i o n   c o n t a i n i n g  

monium  i o n   a n d / o r   t r i a l k y l a m i n e .  
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( I I )  

N H  
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